• i," Nowf a". : ,c*;..! of « a fcrn.r metal formeT^vMde^ntaining 
refractory meta, with a chemical vapor delsition (CVD), the barrier metal being interposed 
between a first metal layer and a second m tal layer which are e.ectncally connected to each 
other, the first and second nre.a, layers andL insulanng layer being formed on a substrate, 
th e barrier meta. preventing diffusion of ml, or oxygen between the first and second metal 
,ayers or between the first metal layer and tie msulating layer, the method comprising: 

carrying the substrate on which the Lj^ and one of the second meta. layer 
and the insulating layer are formed, into accessing apparatus; 

heating the substrate and vacuum)^ msrde of the processing apparatus into 
which the substrate is carried; 

forming a film containing reftacto^ytetal on the Erst metal layer and one of the 
second meta. layer and the msulating layer o| the substrate by supplying reductton gas and 
gas containing the refractory metal into the processing apparatus; and 

nitriding the film containing the refra Lory metal by supplying gas contaming nitrogen 
mto the processing apparatus after forming it film containing the refractory metal, thereby 
forming nitride. 

90. (New) The method according to (kaim 89, wherein the steps of forming the film 
contaming the refractory metal, and nitridinglf the film, are performed in the processing 
apparatus. 

91. (New) The method according to (km 89, wherem the steps of nitriding the film 
containing the refractory meta, is performed aler the step of supplying the reduction gas and 
the gas containing the refractory metal is discontinued. 
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92. (New) The method according to Cla.m 89, wherein between the step of forming 
the film containing the refractory mil, and the step of nitnding the film, a resrdue in the 
processing apparatus ,s purged therein by supplying inert gas into the processing apparatus. 

93. (New) The method according to Ciaim 89, wherein the step of nitriding the film 
containing the refractory metal rs perf|rmed by generating plasma with the gas con.aming 
nitrogen. 

94. (New) The method accordig to Claim 93, wherein the plasma is generated 
between an upper electrode and an oppLgj-er electrode provided opposite to each other 
in the processing apparatus by app.^ahtgh-ftequency power between the upper electrode 

and the lower electrode. 

95 . (New) The method accr^hlto^laim 94, wheretn the upper electrode is a 
shower head configured to supply gas^d the lower electrode is a table on whrch the 
substrate is placed. 

96. (New) The method accordil to Claim 89, wherein the gas containing nitrogen 
contains at leas, one of the group consisjng of NH 3 , MMH and N, 

97. (New) The method accordin| to Claim 89, wherein the gas containing the 

refractory metal is WF 6 . 

98. (New) The method accordinl to Claim 89, wherein the reduction gas contains at 

least one of H 2 gas and silane-based gas. 

99. (New) The method according Claim 98, wherein the silane-based gas consists 
of at least one of the group consisting of W, Si 2 H 6 and SiH 2 Cl,. 

,00. (New) The method accordinl to Claim 89, wherein the film containing the 
refractory metal is formed between about|00 to 450°C. 



101. (New) The method according to Claim 89, wherein the film containing the 
refractory metal is one of a WSi filnl and a W film. 

102. (New) The method acclding to Claim 96, wherein the nitriding step is 
performed by using MMH under the following process conditions: 

an amount of MMH gas: abou| 1-20 seem, 
temperature: about 300-450° i 
pressure: about 1-10 Torr. 

103. (New) The method accoiLg^P^93, wherein the nitriding step is 
performed by using the plasma vnyfy folly™* process conditions: 
an amount of N 2 gas: about pM) seem, 
temperature: about 300-45|°C, 
pressure: about 0.1-5 Torr. 

104. (New) The method according to Claim 89, wherein the nitride formed by 
nitriding the film containing the refractol metal is one of WN X and WSiN y . 

105. (New) The method accordil to Claim 89, wherein forming the film containing 
the refractory metal is performed with a tlermal chemical vapor deposition (CVD). 

106. (New) The method according to Claim 89, wherein a surface of the film 
containing the refractory metal is nitrided. 

107. (New) A method of forming | barrier metal formed of nitride containing 
tungsten with a thermal chemical vapor deposition (CVD), the barrier metal being interposed 
between a first metal layer and a second mltal layer which are electrically connected to each 
other or between the first metal layer and a| insulating layer, the first and second metal layers 
and the insulating layer being formed on a Urate, the barrier metal preventing diffusion of 



metal or oxygen between the firlt and second metal layers or between the first metal layer and 



the insulating layer, the method 
carrying the substrate on 



:omprising: 

Ivhich the first metal layer and one of the second metal layer 
and the insulating layer are formk into a processing apparatus; 

heating the substrate and lacuumizing an inside of the processing apparatus into 
which the substrate is carried; i 

forming a nitride con^n 'ng tungsten on the first layer and one of the second layer and 
Iteby supplying reduction gas, gas containing tungsten and 



the insulating layer on the s 
gas containing nitrogen int( 
108. (New) The met! 



the processing/apparatus. 

J^rding to Claim 107, wherein nitride containing tungsten 
is formed to have a film with a thickness of about 0.005 to 0.05 urn. 

109. (New) The method Lording to Claim 107, wherein the gas containing nitrogen 
is MMH. 

110. (New) The method s ccording to Claim 107, wherein gas containing tungsten is 
WF 6 , the reduction gas is H 2 , gasiontaining nitrogen is one of NH 3 and MMH, and nitride 
containing tungsten is Wri*. 

111. (New) The method According to Claim 107, wherein gas containing tungsten is 
SSiH 4 , Si 2 H 6 and SiH 2 Cl 2 , the gas containing nitrogen is one 
•jjtaining tungsten is WSi x N y . 



WF 6 , the reduction gas is one of 
of NH 3 and MMH, and nitride co 
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